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(57) ABSTRACT 

The present invention relates to a clear liquid detergent 
composition suitable for use in dishWashing and multipur 
pose cleaners for household applications as Well as for 
industrial and institutional uses. The clear liquid detergent 
comprises a) 1 to 40 percent an anionic surfactant or group 
of anionic surfactants, b) 0.01 to 10 percent cationic 
surfactants, and c) optionally, 0.05 to 15 percent amphoteric 
and/or nonionic surfactants. More particularly, the light duty 
detergents of the present invention cationic compounds of 
the formula: 

R1 

R4 

Wherein R1 is C8—C22-alkyl, C8—C22-alkenyl, C8—C22-alkyl/ 
alkenylamidopropyl, C8—C22 alkoxyalkenylethyl, C8—C22 
alkyl/alkenyi(poly)alkoxyalkyl, C8—C22-alkanoylethyl or 
C8—C22-alkenoylethyl, 
R2 is C1—C22-alkyl, Cl—C22-alkenyl or a group of the 

formula —A—(OA)n—OH, 
R3 and R4 are C1—C22-alkyl, C2—C21-alkenyl or a group of 

the formula —A—(OA)n—OH, 

n is a number from 0 to 20 and 
X is an anion. 

6 Claims, No Drawings 



US 6,897,187 B2 
1 

LIGHT DUTY LIQUID CLEANERS 
COMPRISING A MONOALKOXYLATED 

QUATERNARY AMMONIUM SURFACTANT 

The invention relates to “light duty liquid” (LDL) 
cleaners, in particular manual dishWashing detergents, 
household cleaners and also its institutional & industrial 
applications. 

Modern household cleaners and dishWashing detergents 
must satisfy high requirements: they must have good deter 
gency toWard soiling and grease, good foam stabilization, 
good appearance, appropriated viscosity and also be envi 
ronmentally compatible. 

Increasing skin incompatibilities and allergic reactions 
require the development of neW surfactants/surfactant mix 
tures and/or the use of alternative substances, in particular 
for cleaners Which are used daily and come into contact With 

the skin. To minimize transportation, storage and packaging 
costs, and also to improve handling for the consumer, 
modern cleaners and dishWashing detergents having high 
concentrations of detersive substances are available com 

mercially. HoWever, highly concentrated preparations 
require the use of solvents and/or hydrotropes Which bring 
the diverse constituents into solution, effect a clear and 
homogeneous formulation With suitable viscosities, and are 
also said to avoid gel formation during the preparation or 
storage of the composition. Usually used for this purpose are 
non-surface-active organic solvents, such as ethanol, glycol, 
polyglycols or solubiliZers, for example alkylbenZene 
sulfonates having loW chain lengths, such as, for example, 
toluene- or xylenesulfonate. It is desirable to dispense With 
compounds Which exhibit little or no detersive ability. 

On the other hand, loWly concentrated preparations are 
very hard to thicken and usually require the use of big 
amounts of thickeners increasing the cost of ?nal product 
and don’t aiding in detergency. 

It has noW been found out that the use of quaternary 
ammonium compounds in light duty liquid formulations 
provides a sensitive synergic improvement in physical and 
chemical properties of the mixture, such as detergency 
increment and better viscosity adjustment. 

About non-gel formulations, the use of quaternary 
ammonium compounds alloWs organic solvents, such as 
ethanol or glycols, and hydrotropes to be dispensed or to be 
signi?cantly reduced, but nevertheless alloWs a favorable 
viscosity adjustment (100 cps to 1000 cps) to be achieved. 
Furthermore, there is no danger here of gel formation upon 
prolonged storage as a result of sloW evaporation of the 
solubiliZer. 

In case of gel formulations, the addition of quaternary 
ammonium compounds alloWs thickeners (ex. electrolytes) 
to be signi?cantly reduced or even dispensed since the 
anionic/cationic association provides a viscosity increment. 
That effect is important because it reduces danger of for 
mulations become clouded due the use of smaller amounts 
of electrolytes. 

The invention provides light duty liquid cleaners, in 
particular manual dishWashing detergents and household 
cleaners, comprising Water, anionic surfactants, optionally 
nonionic and/or amphoteric surfactants, and cationic com 
pounds of the formula 
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Wherein R1 is C8—C22-alkyl, C8—C22-alkenyl, C8—C22 
alkylamidopropyl, C8—C22-alkenyl-amidopropyl, C8—C22 
alkyl/alkenyl(poly)alkoxyalkyl, C8—C22-alkanoylethyl or 
C8—C22-alkenoylethyl, 
R2, R3 and R4 are C1—C22-alkyl, C1—C22-alkenyl or a group 

of the formula —A—(OA)n—OH, 
A is —C2H4— and/or —C3H6—, n is a number from 0 to 

20 and X is an anion. 
Preferred anionic surfactants are linear alkylbenZene 

sulfonates, ole?nsulfonates, alkyl ether sulfates and sec. 
Alkanesulfonates and its associations. 
The preferred alkylbenZenesulfonates contain linear 

chains having from 9 to 25 carbon atoms, preferably from 10 
to 13 carbon atoms, the cation is sodium, potassium, 
ammonium, mono-, di- or triethanolammonium, calcium or 
magnesium and mixtures thereof. The alkyl group can either 
be saturated or unsaturated, branched or linear and option 
ally substituted by a hydroxyl group. 
The ole?nsulfonates also may contain 9 to 25, preferably 

10 to 13 carbon atoms, the cation being the same as for the 
alkylbenZene sulfonates. 
The alkyl ether sulfates used in the compositions accord 

ing to the invention are Water-soluble salts or acids of the 
formula RO(A)mSO3M, in Which R is an unsubstituted 
C1O—C24-alkyl or C1O—C24-hydroxyalkyl radical, preferably 
a C12—C2O-alkyl or C12—C2O-hydroxyalkyl radical, particu 
larly preferably C12—C18-alkyl or C12C —C18-hydroxyalkyl 
radical. “A” is an ethoxy or propoxy unit, m is a number 
greater than 0, preferably betWeen 0.5 and about 6, particu 
larly preferably betWeen about 0.5 and about 3, and M is a 
hydrogen atom or a cation, such as, for example, a metal 
cation (e.g. sodium, potassium, lithium, calcium 
magnesium, etc.), ammonium or a substituted ammonium 
cations. Speci?c examples of substituted ammonium cations 
are methylammonium, dimethylammonium, 
trimethylammonium, mono-, di- or triethanolammonium 
and quaternary ammonium cations, such as tetramethylam 
monium and dimethylpiperidinium cations, and also those 
derived from alkylamines, such as ethylamine, 
diethylamine, triethylamine. Examples of these alkyl ether 
sulfates Which may be mentioned are C12—C18-alkyl 
polyethoxylate (1.0) sulfate, (C12—C18-E(1.0)M), C12—C14 
alky polyethoxylate (2.0) sulfate (C12—C14-E(2.0)M), 
C12—C18-alkyl polyethoxylate (2.25) sulfate (C12—C18-E 
(2.25)M), C12—C18-alkyl polyethoxylate (3.0) sulfate, (C12 
C18-E(3.0)M), C12—C18-alkyl polyethoxylate (4.0) sulfate 
(C12_C18'E(4~0)M)~ 

In the case of the secondary alkanesulfonates, the alkyl 
group can either be saturated or unsaturated, branched or 
linear, and optionally substituted by a hydroxyl group. The 
sulfo group is distributed randomly over the entire carbon 
chain, Where the primary methyl groups on the start of the 
chain and on the end of the chain do not have sulfonate 
groups. Preferred secondary alkanesulfonates contain linear 
alkyl chains having from 9 to 25 carbon atoms, preferably 
from 10 to 20 carbon atoms and particularly preferably from 
13 to 17 carbon atoms. The cation is sodium, potassium, 
ammonium, mono-, di- or triethanolammonium, calcium or 
magnesium and mixtures thereof. For the sake of simplicity, 
sodium is preferred as cation. 

In addition to or instead of these preferred anionic 
surfactants, the LDL formulations according to the invention 
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can also comprise other types of anionic surfactants Within 
the limits given above, such as, for example, alkylsulfates, 
-carboxylates, -phosphates and mixtures of said compounds. 
Suitable cations are, for example, sodium, potassium, cal 
cium or magnesium, and also ammonium, substituted 
ammonium compounds, including mono-, di- or triethano 
lammonium cations, and also mixtures of these cations. The 
anionic surfactants Which are suitable for the present inven 
tion have surfactant properties and are Water-soluble or 
Water-dispersible. 

Alkylsulfates are Water-soluble salts or acids of the for 
mula ROSO3M, in Which R is preferably a C1O—C24 
hydrocarbon radical, preferably an alkyl or hydroxyalkyl 
radical having C1O—C2O-alkyl components, particularly pref 
erably a C12—C18-alkyl or hydroxyalkyl radical. M is hydro 
gen or a cation, eg sodium, potassium, lithium or ammo 
nium or substituted ammonium, e.g. methyl-, dimethyl- and 
trimethylammonium cations and quaternary ammonium 
cations, such as tetramethylammonium and dimethylpiperi 
dinium cations and quaternary ammonium cations derived 
from alkylamines, such as ethylamine, diethylamine, triethy 
lamine and mixtures thereof. Instead of alkylsulfates also the 
corresponding alkenylsulfates may be used or sulfates With 
mixed alkyl/alkenyl groups. 

Other suitable anionic surfactants are carboxylates, e.g. 
fatty acid soaps and comparable surfactants. These soaps can 
be saturated or unsaturated and can contain various 
substituents, such as hydroxyl groups or alpha-sulfonate 
groups. 

Preference is given to linear saturated or unsaturated 
hydrocarbon radicals as hydrophobic component in the 
soaps. Usually, the hydrophobic components contain from 6 
to 30 carbon atoms, preferably from 10 to 18 carbon atoms. 
Other anionic surfactants are salts of acylaminocarboxylic 
acids, Which are formed by reaction of fatty acid chlorides 
With sodium sarcosinate in alkaline medium (acyl 
sarcosinates) and also fatty acid protein condensation 
products, Which are obtained by reaction of fatty acid 
chlorides With oligopeptides. The salts of alkylsulfamidocar 
boxylic acids and the salts of alkyl and alkylaryl ether 
carboxylic acids also have surfactant character. 

Other anionic surfactants Which are useful for use in 
detergents and cleaners are sulfonated polycarboxylic acids 
prepared by sulfonation of the pyrrolysis products of alka 
line earth metal citrates, as described, for example, in GB 1 
082 179, alkyl glycerol sulfates, fatty acyl glycerol sulfates, 
oleyl glycerol sulfates, alkylphenol ether sulfates, primary 
paraf?nsulfonates, alkylphosphates, alkyl ether phosphates, 
isethionates, such as acylisethionates, N-acyltaurides, 
alkylsuccinamates, sulfosuccinates, monoesters of the sul 
fosuccinates (particularly saturated and unsaturated 
C12—C18-monoesters) and diesters of sulfosuccinates 
(particularly saturated and unsaturated C12—C18-diesters), 
acylsarcosinates, sulfates of alkylpolysaccharides such as 
sulfates of alkylglycosides, branched primary alkylsulfates 
and alkylpolyethoxycarboxylates, such as those of the for 
mula RO(CH2CH2)kCH2COO_M+ in Which R is a C8—C22 
alkyl, k is a number from 0 to 10 and M is a cation Which 
forms a soluble salt. Resin acids or hydrogenated resin acids, 
such as rosin or hydrogenated rosin or tall oil resins and tall 
oil resin acids can likeWise be used. Other examples are 
described in “Surface Active Agents and Detergents” (Vol. I 
and 11, SchWartZ, Perry and Berch). Alarge number of such 
surfactants are also described in US. Pat. No. 3,929,678. 

Typical examples of anionic surfactants are also alkyl 
ether sulfonates, glycerol ether sulfonates, sulfofatty acids, 
fatty alcohol ether sulfates, glycerol ether sulfates, hydroxyl 
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4 
mixed ether sulfate, fatty acid amide (ether) sulfates, mono 
and dialkylsulfosuccinates, mono- and 
dialkylsulfosuccinamates, sulfotriglycerides, amide soaps, 
alkyloligoglucosidesulfates, alkylamino sugar sulfates and 
alkyl (ether) phosphates. If the anionic surfactants contain 
polyglycol ether chains, they can have a conventional or else 
a narroWed homologue distribution. 
The amount of anionic surfactant or mixture of anionic 

surfactants in the claimed compositions is from 1 to 40, 
preferentially from 3 to 20% by Weight. 
As cationic surfactants there may be used the folloWing 

ones, alkyldimethyl-hydroxyethyl-ammonium, alkyl 
dimethyl(poly)alkoxyalkyl-ammonium, alkyltrimethyl 
ammonium, dialkyldimethyl-ammonium, dialkyl-methyl 
(poly)alkoxyalkyl-ammonium, alkyl-di(poly)-alkoxyalkyl 
methyl-ammonium, dialkyl-di(poly)alkoxy-ammonium, 
alkyl-tri(poly)-alkoxy-ammonium, alkylamidopropyl 
trimethyl-ammonium, alkylamidopropyl-dimethyl(poly) 
alkoxyalkyl-ammonium, alkoxyethyl-trimethyl-ammonium. 
Instead of alkyl these ammonium compounds may also have 
alkenyl groups or mixtures of both. The alkyl as Well as the 
alkenyl groups may contain 8 to 22 carbon atoms. They may 
be linear or branched. (Poly)alkoxyalkyl means a group of 
the formula —A—(OA)n—OH Wherein A is ethylen or 
propylene group or a mixture of both and n is a number of 
from 0 to 20. Preferably n is Zero and A is ethylene that 
means those compounds and preferred Which contain a 
hydroxyethyl group. Most preferred ammonium compounds 
are C8—C22-alkyl- or alkenyl-dimethyl-hydroxyethyl 
ammonium compounds. All mentioned ammonium com 
pounds may contain any kind of anion, the preferred ones 
are chloride, bromide, acetate, lactate, sulphate or metho 
sulphate. 
The claimed compositions may contain these ammonium 

compounds in an amount from 0.01 to 10, preferably from 
0.02 to 5% by Weight. 

Furthermore, the compositions according to the invention 
may contain 0.05 to 15, preferably 0.1 to 10% by Weight of 
nonionic and/or amphoteric surfactants. The nonionic or 
amphoteric surfactants may be alkyl polyalkylene glycol, 
alkylaryl-polyalkylene glycol, alkyldimethyl amine oxide, 
di-alkyl methyl amine oxide, alkylamidopropyl amine 
oxide, alkyl glucamides, alkyl polyglycosides, oxalkylated 
fatty acids, oxalkylated fatty acid esters, alkyl amines, 
oxalkylated alkyl amines, alkyl amidopropyl betaines, alkyl 
dimethyl betaines, alkyl amphoacetates or -diacetates. The 
alkyl groups of these compounds, Which may be partially or 
fully replaced by alkenyl groups, may contain 8 to 22 carbon 
atoms and may be linear or branched. The polyalkylene 
glycol groups may contain 1 to 20 ethoxy and/or propoxy 
units. 

Depending on the intended use, the formulations accord 
ing to the invention comprise, in addition to said surfactants 
and Water, additives and auxiliaries Which are customary and 
speci?c in each case, for example builders, salts, 
solubiliZers, enZymes, thickeners, preservatives, fragrances 
and dyes, pearliZing agents, emulsi?ers and sequestering 
agents. 

Suitable organic and inorganic builders are neutral or, in 
particular, alkaline salts Which are able to precipitate out 
calcium ions or bind calcium ions to form a complex. 
Suitable and particularly ecologically acceptable builder 
substances, such as ?nely crystalline, synthetic hydrous 
Zeolites preferably the type NaA, Which have a calcium 
binding capacity in the range from 100 to 200 mg of CaO/g, 
are used in preference. Zeolite and phyllosilicates can be 
present in the composition in an amount up to 20% by 
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Weight. Organic builders Which can be used are, for 
example, the percarboxylic acids preferably used in the form 
of their sodium salts, such as citric acid and nitriloacetate 
(NTA), ethylenediaminetetraacetic acid, provided such a use 
is not objectionable for ecological reasons. Analogous 
thereto, it is also possible to use polymeric carboxylates and 
salts thereof. These include, for example, the salts of 
homopolymeric or copolymeric polyacrylates, polymethy 
lacrylates and in particular, copolymers of acrylic acid With 
maleic acid, and also polyvinylpyrrolidone and urethanes. 
The relative molecular mass of the homopolymers is gen 
erally betWeen 1000 and 100,000, that of the copolymers is 
betWeen 2000 and 200,000, preferably 50,000 to 120,000, 
based on the free acid, in particular Water-soluble polyacry 
lates Which have been crosslinked, for example, With 
approximately 1% of a sugar polyallyl ether and Which have 
a relative molecular mass above one million are also suit 
able. Examples thereof are the polymers obtainable under 
the name Carbopol® 940 and 941. The crosslinked poly 
acrylates are used in amounts not exceeding 1% by Weight, 
preferably in amounts of from 0.2 to 0.7% by Weight. The 
builder substances can be used in amounts up to 5% by 
Weight. 

The desired viscosity of the compositions is adjusted by 
adding Water and/or organic solvents, or by adding a com 
bination of organic solvents and thickeners. 

In principle, suitable organic solvents are any mono- or 
polyhydric alcohols. Preference is given to using alcohols 
having from 1 to 4 carbon atoms, such as methanol, ethanol, 
propanol, isopropanol, straight-chain and branched butanol, 
glycerol and mixtures of said alcohols. Other preferred 
alcohols are polyethylene glycols having a relative molecu 
lar mass beloW 2000. In particular, the use of polyethylene 
glycol having a relative molecular mass betWeen 200 and 
600 and in amounts up to 45% by Weight, and of polyeth 
ylene glycol having a relative molecular mass betWeen 400 
and 600 in amounts from 5 to 25% by Weight is preferred. 
Also the loWer alkyl ether of ethyleneglycol, 
propyleneglycol, polyethylenglykol and polypropylenglykol 
can be used. An advantageous mixture of solvents consists 
of a monomeric alcohol, for example ethanol and polyeth 
ylene glycol in the ratio 05:1 to 12:1. 

Other suitable solvents are, for example, triacetin 
(glycerol triacetate) and 1-methoxy-2-propanol. 

Preferred thickeners are hydrogenated castor oil, salts of 
long-chain fatty acids, Which are preferably used in amounts 
of from 0 to 5% by Weight and in particular in amounts from 
0.5 to 2% by Weight, for example sodium, potassium, 
aluminum, magnesium and titanium stearates or the sodium 
and/or potassium salts of behenic acid, and polysaccharides, 
in particular xanthan gum, guar guar, agar agar, alginates 
and tyloses, carboxymethylcellulose and 
hydroxyethylcellulose, and also relatively high molecular 
Weight polyethylene glycol mono- and -diesters of fatty 
acids, polyacrylates, polyvinyl alcohol and 
polyvinylpyrrolidone, and also electrolytes such as sodium 
chloride and ammonium chloride 

Suitable enZymes are those from the class of proteases, 
lipases, amylases and their mixture. Their proportion can be 
from 0.2 to 1% by Weight. The enZymes can be adsorbed to 
carrier substances and/or embedded into coating substances. 

Suitable preservatives are, for example, phenoxyethanol, 
formaldehyde solution, pentanediol or sorbic acid. 

Suitable pearliZing agents are, for example, glycerol dis 
tearic esters such as ethylene glycol distearate, but also fatty 
acid monoglycol esters. 

Suitable salts or extenders are, for example, sodium 
sulfate, sodium carbonate, ammonium chloride, magnesium 
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6 
chloride, sodium chloride, sodium tripolyphosphate, sodium 
silicate (Water glass) or magnesium sulfate. 

Typical individual examples of other additives are sodium 
borate, starch, sucrose, polydextrose, RAED, stilbene 
compounds, methylcellulose, toluenesulfonate, 
cumenesulfonate, soaps and silicones. 
The products according to the invention are notable for 

very good storage stability and also detergency. 
The examples beloW serve to illustrate the invention in 

more detail Without limiting it thereto. 

EXAMPLES 

I) Liquid DishWashing Detergent % (W/W) 
A) 4.7 Linear alkyl benZene sulfonic acid (96% am.) 
B) 21.8 Sodium laureth 2 sulphate (27% am.) (Genapol 
LRO®) 

C) 6.6 Cocoamidopropylbetaine (30% am.) (Genagen 
CAB®) 

D) 1.2 C12/C14-Alkyl dimethyl hydroxyethyl ammonium 
chloride (40% am.) (Praepagen HY®) 

E) 6.1 NaOH (sol. 10% W/W) 
F) Water qsp 100 
G) Perfume qs 
H) Colorant qs 
I) Preservant qs 
Procedure 
I. Mix at room temperature A+E+F 
II. Add B & C and mix 
III. Add D and mix 
IV. Add G, H & I and mix 
II) Liquid DishWashing Detergent % (W/W) 
A) 1.9 Sec-alkane sulphonate (60% am.) (Hostapur SAS®) 
B) 8.1 Sodium laureth 2 sulphate (27% am.) (Genapol 
LRO®) 

C) 2.1 Cocoamidopropylbetaine (30% am.) (Genagen 
CAB®) 

D) 1.2 C12/C14-Alkyl dimethyl hydroxyethyl ammonium 
chloride (40% am.) (Praepagen HY®) 

E) Water qsp 100 
F) Perfume qs 
G) Colorant qs 
H) Preservant qs 
Procedure 
I. Mix at room temperature A+E 
II. Add B & C and mix 
III. Add D and mix 
IV. Add F, G & H and mix 
III) Liquid DishWashing Detergent % (W/W) 
A) 12.5 Sec-alkane sulphonate (60% am.) (Hostapur 
SAS®) 

B) 70.1 Sodium laureth 2 sulphate (27% am.) (Genapol 
LRO®) 

C) 8.3 C12/C14-Alkyl dimethyl hydroxyethyl ammonium 
chloride (40% am.) (Praepagen HY®) 

D) Water qsp 100 
E) Perfume qs 
F) Colorant qs 
G) Preservant qs 
Procedure 
I. Mix at room temperature A+D 
II. Add B and mix 
III. Add C and mix 
IV. Add E, F & G and mix 
What is claimed is: 
1. A light duty liquid cleaner consisting of 
a) Water; 
b) from 1 to 40% by Weight of an anionic surfactant; 
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c) from 0.01 to 10% by Weight of a cationic compound of 
the formula 

R1 

R4 

wherein Rlis selected from the group consisting of 
C8—C22-alkyl, C8—C22-alkenyl, C8—C22-alkyl/ 
alkenylamidopropyl, C8—C22alkoxyalkenylethyl, 
C8—C22-alkyl/alkenyi(poly)alkoxyalkyl, C8—C22 
alkanoylethyl, C8—C22-alkenoylethyl, and mixtures 
thereof, 

R2 is a group of the formula —A—(OA)n—OH, 
R3 and R4 are selected from the group consisting of 

C1—C22-alkyl, C2—C21-alkenyl, or mixtures thereof. 

n is a number from 0 to 20 and 

X is an anion; 
d) from 0.05 to 15% by Weight of a non-ionic surfactant 

and/or an amphoteric surfactant; 
e) at least one additive or auxiliary selected from the 

group consisting of builders, salts, solubiliZers, 
solvents, enZymes, thickeners, preservatives, 
fragrances, dyes, pearliZing agents, emulsi?ers, seques 
tering agents, and mixtures thereof, Wherein said thick 
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eners are selected from the group consisting of hydro 
genated castor oil, salts of long-chain fatty acids, 
polysaccharides, carboxymethylcellulose, 
hydrocellulose, polyethylene glycol mono- and di 
esters of fatty acids, poly acrylates, polyvinyl alcohol, 
polyvinylpyrolidone, electrolytes, and mixtures 
thereof; and 

Wherein in said light duty cleaner glycols are dispensed With. 
2. A light duty liquid cleaner as claimed in claim 1, 

Wherein the anionic surfactant is selected from the group 
consisting of alkylbenZene sulfonates, ole?nsulfonates, 
alkyl sulfates, alkyl ether sulfates, sec. Alkanesulfonates, 
and mixtures thereof. 

3. A light duty liquid cleaner as claimed in claim 1, 
Wherein the cationic compound is an C8—C22-alkyl- or 
C8—C22-alkenyl-dimethyl-hydroxy-ethyl ammonium com 
pound. 

4. A light duty liquid cleaner as claimed in claim 1, 
Wherein the anionic surfactant is present in an amount of 
from 3 to 20% by Weight. 

5. A light duty liquid cleaner as claimed in claim 1, 
Wherein the cationic compound is present in an amount of 
from 0.02 to 5% by Weight. 

6. Aprocess for Washing dishes comprising contacting the 
dishes With the light duty liquid cleaner of claim 1. 

* * * * * 
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